Abstract
. Humans are accidental hosts, and 50 become infected via a tick bite, and unpasteurized goat-milk also can be a source of 51 infection. TBE is a huge public health problem in endemic areas in European and Asian 52 countries (Carletti et al., 2017; Lindquist and Vapalahti, 2008; Mansfield et al., 2009; Yoshii 53 et al., 2017) . Mortality rates vary from about 0.5 to 30%, and neurological sequelae occur in 54 30 to 60% of survivors (Grard et al., 2007; Gritsun et al., 2003; Heinz and Kunz, 2004) .
55
TBEV has a single-stranded RNA genome of positive polarity that encodes a long 56 polyprotein in a single open reading frame, flanked by 5′-and 3′-untranslated regions 57 (UTRs). The 5′-and 3′-UTRs are believed to be associated with viral genome replication 58 (Khromykh et al., 2001; Kofler et al., 2006) . The 3′-UTR of TBEV is divided into two 59 domains: the 5′-terminal variable region and the 3′-terminal core element. The core element 60 is highly conserved among TBEV strains and contains a sequence that is essential for viral 61 genome replication (Kofler et al., 2006) . In recent studies, it was shown that subgenomic 62 flavivirus RNA (sfRNA) is produced by the 3'-UTR of viral genomic RNA, and it was 63 suggested that sfRNA is involved in innate immunity response in mosquito-borne flavivirus 64 infection (Chang et al., 2013; Pijlman et al., 2008; Rouha et al., 2010; Sakai et al., 2015;  quasispecies with deletions or polyA insertions in the variable region are selected during 75 adaptation from the tick vector to mammalian host environment (Asghar et al., 2014) . Our 76 previous studies reported that the deletion in the variable region of the 3′-UTR was 77 involved in the pathogenicity of the strains from the Far-Eastern subtype of TBEV. In a 78 mouse model, Sofjin-HO (accession no. AB062064) showed higher virulence than Oshima 79 5-10 strain (accession no. AB062064) (Chiba et al., 1999) . The Oshima strain putatively 80 forms seven Stem Loop (SL) structures in the variable region (Fig. 1A) , while the SL 3 to 5 81 structures were deleted in the Sofjin strain. By reverse genetics analysis, introduction of the 82 deletion into the Oshima strain drastically increased the virulence (Sakai et al., 2015) .
83
However, the role of this region in virus pathogenicity remains unclear.
84
Host factors that bind to the viral 3′-UTR RNA including sfRNA play important roles 85 in infections by mosquito-borne flaviviruses, such as Dengue virus (DENV), Japanese 86 1A). The co-precipitated proteins were subjected to sodium dodecyl sulfate-polyacrylamide 100 gel electrophoresis and silver stained using a SilverQuest Staining Kit (Invitrogen, Carlsbad, 101 CA, USA) (Fig. 1B) . Proteins bound to the viral RNA were detected at 72-90 kDa. The 102 bands were excised from the gels, and each was trypsinized and subjected to liquid 
135
A pull-down assay using streptavidin beads showed that all three proteins interacted with 136 the Full, Δ_SL3-4, and Δ_SL5 RNA, but not with the Δ_SL3-5 RNA (Fig. 3) . These results
137
indicate that complete deletion of SL3, SL4, and SL5, but not their partial deletion, affects 138 the interactions of the 3′-UTR with RNA-binding proteins.
139
To investigate the role of the host proteins in viral replication, gene silencing was 140 performed in SH-SY5Y cells (Fig. 4) . For knockdown of the CSDE1 and ILF3 gene, TTTTTG-3') was generated by using pFU6-pGK puro vector. Pseudotyped lentivirus was 147 infected to SH-SY5Y cells and selected with 6 μg/ml of Puromycin. The treatment of knock-down cells showed no significant differences in the viral titers as compared to mock 150 cells (Fig. 4A) . In contrast, knockdown of FMRP reduced the viral titer of all virus strains,
151
but the viral titer of Oshima-IC was slightly recovered by the deletion of SL3-5 (Δ_SL3-5)
152
to the same extent as that of the Sofjin (p < 0.01) (Fig. 4B ). 
190
In this study, silencing of FMRP significantly reduced viral replication (Fig. 4B) 
